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1. An Electron Microscopic Study on the Ex-
traneous Coat of Keratinocytes and the in-
tercellular Space of the Epidermis. K. Wolff,
M.D. and E. Sehreiner, M.D., Department
of Dermatology, University of Vienna, Vi-
enna, Austria.
In view of a recent hypothesis relating in-
tercellular cement substances to the pathogene-
sis of pemphigus aeantholysis a study was
undertaken to gain more information on the in-
tercellular spaces of the epidermis and the na-
ture of their contents. Guinea pig epidermis
was examined electron microscopically using lan-
thanum nitrate (La) as a tracer (Revel &
Karnovsky, J. Cell Biol., 33, C7, 1967) and
ruthenium red (Ru) as electron histoehemieal
stain (Lult, J. Cell Biol., 23, 54A, 1964). In La
preparations the extraeellular spaces contained
a highly electron opaque material which was
continnous with the outermost dark leaflet of
the cell membranes and evenly filled the gap
between adjacent cells. It extended into pino-
cytotie vesicles and in oblique sections of
plasma membranes it exhibited a striated pat-
tern indicating the presence of regular ridges on
the cell surfaces. Cell junctions were permeable
to the tracer for both desmosomes and oc-
cluding zonules contained La. In some areas the
intercellular space proper appeared empty but
the cell surfaces were covered by a thick elec-
tron opaque layer suggesting that the tracer
had heen trapped in a substance coating the
cells. Studies with Ru revealed a similar dis-
tribution of electron-dense material. It is con-
cluded that the La and Ru positive coats of
keratinoeytes represent a glycoealyx-like ma-
terial which may play a role in cellular ad-
hesion.
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2. Retinoie Acid and the Growth and Kera-
tinization of Adult Human Skin Epithelial
Cell Cultures. M. Karasek, Ph.D., and
M. E. Charlton, Department of Derma-
tology, Stanford University School of Med-
icine, Palo Alto, California 94304.
Of the chemical factors that control the
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growth of the skin epithelial cell, many remain
uneharacterized because of a lack of a suitable
microquantitative method for their assay and
purification. Using the incorporation of radio-
active phosphorus into high molecular weight
products of the isolated skin epithelial cell, a
simple and sensitive method for the measure-
ment of the growth and metabolism of small
numbers of skin epithelial cells has been de-
veloped. This procedure has been applied to a
study of the effect of retinoic acid, a derivative
of vitamin A, on the growth and keratinization
of the skin epithelial cell in culture. A dose
response curve was obtained, and an optimum
growth effect observed at concentrations of
0.5—1.0 pg/mI. At this concentration, an inverse
relationship between growth and keratinization
was observed; at higher concentrations both
growth and keratinization were inhibited. These
results demonstrate a physiologic effect of
retinoic acid in vitro and prove that this effect
can be observed at the postembryonic as well
as the embryonic levels of skin development.
3. Reconstruction of an Epidermis by Grafts
of Postembryonic Epithelial Cell Cultures.
M. Karasek, Ph.D., Department of Derma-
tology, Stanford University School of Med-
icine, Palo Alto, California.
The several differences observed in the
growth characteristics of the postembryonic
skin epithelial cell in vivo and in vitro may be
explained by cellular modulations caused by
the culture environment. To test this hypoth-
esis, the changes in the growth and differentia-
tion of grafts of epithelial cell cultures have
been determined.
Adult rabbit epithelial cells were grown in
explant culture for 14 days and grafted to
prepared sites on the backs of autologous hosts.
Silicone rubber skin windows were used to
prevent reepithelialization from a wound edge
and wound contraction; sequential biopsies
were obtained at weekly intervals. The results
of these studies showed that an epidermis was
formed in 30 graft sites 1 week after trans-
plantation; in 30 control sites without grafted
cells, no formation of an epidermis was evi-
dent. Since reepithelialization could only have
occurred from the transplanted cells and their
progeny, these results prove that the post-
embryonic skin epithelial cell retains the
ability to differentiate during cell culture, and
that this ability is reexpressed after transplan-
tation to an orthotopic site.
4. A Comparative Study of DNA Synthesis
and Cell Multiplication in Separated Epi-
dermal Basal and Granular Cells. F. L.
Vaughan, Ph.D., and I. A. Bernstein, Ph.D.,
Department of Dermatology, The Univer-
sity of Michigan Medical School, Ann
Arbor, Michigan 48104.
Normally, DNA synthesis and mitosis are
restricted to the basal layer in the newborn rat
epidermis. To determine whether the factors
responsible for tIns phenomenon are intrinsic
to the cells or are environmental, suspensions
composed mainly of granular or basal cells
were compared as regards their ability to syn-
thesize DNA and proliferate in culture. Epi-
dermal fragments obtained by trypsinization
of 3-day old rat skin were stirred in Eagle's
MEM medium until histological examination
verified the liberation of all basal cells. Suspen-
sions containing predominantly granular cells
were obtained by further trypsinization and
stirring of this residual tissue. Although basal
cell cultures formed an epithelial-like mono-
layer in 7—8 days, 56 similar trials with
granular cell preparations failed. However,
granular cells did incorporate thymidine-8H, a
specific precursor of DNA, into acid-precipi-
table form after 1 hour incubation to a level
1A that of basal cells. This incorporation into
granular cells increased 4—S fold in the second
hour. It is not yet clear whether or not failure
of the granular cells to proliferate was a re-
sult of cell damage during isolation but it does
seem that environmental factors play a role in
the inhibition of DNA synthesis in the upper
cell layers, in situ.
S. Effect of Estrogen on Sebaceous Gland
Turnover Time. T. M. Sweeney, M.D.,
R. J. Szarnicki, A. B., J. S. Strauss, M.D.
and P. E. Pochi, M.D., Boston Uni-
versity Medical Center, Boston, Massachu-
setts.
The purpose of this study was to determine
the effect of estrogen on the turnover time of
human sebaceous glands with the use of tritiated
thymidine injected intradermally. Two adult
male volunteer subjects were administered 1
mg. of ethinyl estradiol orally, daily for 12
weeks. During the last six weeks they were
PROGRAM OF SPECIAL MEETING 265
given 100 mg. of methyl testosterone per day
orally together with the estrogen. Sebum pro-
duction was determined weekly throughout the
experiment. The tritiated thymidine labeling
index (number of labeled nuclei per 1000
nuclei) was determined during a control pe-
riod, after 6 weeks of estrogen, and at the end
of the experiment. The average labeling index
determined for the germinative layer was 70.2
for the control period, 38.6 during estrogen
administration, and 66.2 during combined es-
trogen-testosterone administration. The corre-
sponding values for the labeling indexes deter-
mined for the total gland were 34.5, 15.5, and
29.7. Sebum production decreased during es-
trogen administration and increased toward
normal on concomitant testosterone adminis-
tration. These results suggest that the effect of
estrogen on the sebaceous gland results in an
increased turnover time of the gland, which is
reflected by a decrease in sebum production.
This effect was reversed by testosterone.
6. The Effect of Cortisone Acetate on Normal
and Abnormal Epidermal Cytokinetics in
Mini-pigs. R. C. Burke, Ph.D., N. Kirsch,
M.D. and H. Charman, M.D., Section of
Dermatology, Yale University, New Haven,
Connecticut.
Cortisone acetate may exert a beneficial ef-
fect on diseases characterized by abnormally
high epidermal turnover. To test the effect of
cortisone, two adult boars were used, first as
controls and then in 3 experimental studies.
0.1 ml. 7.5 uC tritiated thymidine was injected
into the epidermis; serial biopsies were proc-
essed by autoradiography. Results: 1. In control
pigs, approximately 17 labeled cells per mm.
surface line were present at 1 hr.; labeled cells
were midway at 7 days and in the stratum
granulosum at 14—16 days. 2. In animals treated
with 250 mg. cortisone acetate daily for 3 weeks,
and for the period of the experiment, the num-
ber of labeled cells was greatly reduced at 1 hr.;
epidcrmal turnover remained normal. 3. In
epidermis irritated by repeated scraping, a
slightly increased number of labeled cells was
present at 1 hr.; epiderrnal turnover was in-
creased 2 fold. 4. In the same pigs with irritated
epidermis treated for 3 weeks with cortisone
acetate, the number of labeled cells was greatly
decreased at 1 hr.; epidermal turnover was nor-
mal. We conclude that cortisone acetate in the
dosages used: 1) greatly decreases the mitotic
rate, 2) thins the epidermis but apparently
does not greatly affect epidermal turnover in
"normal skin" and 3) reduces an induced ab-
normally high epidcrmal turnover to within
normal range.
Dr. Donald Abele, Chapel Hill
North Carolina, presiding
7. The Effect of Hydrocortisone on Herpes
Simplex Infected Fetal Pig Skin in Organ
Culture. L. W. Chang, M.D. and H. I.
Maibach, M.D., Division of Dermatology,
University of California School of Medicine,
San Francisco, California 94122.
Opinions regarding the efficacy of topical
corticosteroids in cutaneous herpes simplex le-
sions have varied. To evaluate this matter in a
laboratory model, fetal pig skin in organ culture
was inoculated with the virus and treated with
steroids. This experimental model eliminated
the host variables of natural resistance, neu-
tralizing antibody, and the systemic actions of
hormones. The tissues were inoculated with
the PH strain herpes simplex. There were a
total of 48 explants; 24 were cultured for 2
days post-inoculation, and the remainder cul-
tured for 7 days post-inoculation. Of each set of
24 explants, 6 were neither inoculated with
virus nor treated with steroid; 6 were inocu-
lated but untreated; 6 were inoculated and
treated with 7.5 tg/cc Solucortef; and the re-
maining 6 were inoculated and treated with
60 pg/cc Solucortef. The results demonstrated
less cytopathogenic effect (CPE) in the steroid
treated cultures and tIns appeared dose-related.
It was concluded that the steroid suppressed the
CPE of the virus, perhaps by inhibiting cell
modification. It is postulated that this inhibition
resulted from the hormone's ability to decrease
DNA synthesis and to stabilize lysosomes.
8. Phosphoprotein Synthesis in the Epidermis
During Acantholysis. H. H. Decker, Ph.D.
and N. J. McMahon, B.S., Section of Bio-
chemistry, Mayo Clinic, Rochester, Minne-
sota 55901.
It was previously reported that cantharidin
(CAN)-induccd acantholysis in epidermal slices
is accompanied by a 5- to 10-fold increase in
phosphoprotein in the tissue. In order to deter-
mine some of the biological requirements for
phosphoprotein synthesis, sections of bovine
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snout were incubated with buffer containing
32P with and without 1 p.mole CAN. Specimens
were removed at specific intervals for exami-
nation for aeantholysis or for the assay of pro-
tein-bound 32P. CAN induced an increase in
phosphoprotein content of specimens in 15
minutes, while first signs of acantholysis did
not appear until 35 minutes of incubation. It
will be shown that protein-bound phosphate
content of an epidermal specimen is an indi-
cator of the degree of aeantholysis of that
specimen. Phosphoprotein synthesis is inhibited
by cyanide and other inhibitors of energy me-
tabolism, but it is unaffected by several in-
hibitors of protein synthesis. Trypsin, pronase,
heat, freezing and urea all induce cell separation
but do not induce phosphoprotein synthesis.
Thus, it appears that phosphoprotein synthe-
sis is a process which is unique to the type of
aeantholysis induced by CAN, and which re-
quires energy but not de novo protein synthe-
sis. Since it precedes aeantholysis, phosphopro-
tein synthesis may be related to the production
of acantholysis. Supported by Grants from
IJSPHS, NIH.
9. Soluble Substances of Human Stratum
Corneum. II. Fractionation by Molecular
Filtration and by Starch Gel Eleetrophore-
sis. J. P. Fisher, M.D., Department of Der-
matology, College of Physicians and Sur-
geons, Columbia University, New York,
New York.
Soluble substances extracted from hyper-
keratotie horny layer were fractionated on
calibrated column of Sephadex. (UV absorbanee,
immuno- and stareb-eleetrophoresis were em-
ployed for analysis of the fractions.) The
solutes partitioned into 5 classes of proteins,
separating serum proteins from peptides of
epidermal origin. The molecular weights of
the latter were estimated to range from 50,000
to 20,000. The peptides of epidermal origin
were resolved by eleetrophoresis in starch gel;
the gel divided into segments and the segments
eluted. The eluates were assayed for content of
sulfur and optical rotatory dispersion. The
measurements showed that the peptides of
anodie mobility (I) have low sulfur content
and high proportion of helical configuration,
the peptides of intermediate mobility (II)
have high sulfur content but no helices and the
peptides of catodie mobility (III) have low
sulfur content and no helices. It was concluded
that I may represent subunits of keratin fibrils
and II subunits of keratin matrix. The deriva-
tion of (III) is entirely uncertain.
10. Relation Between Physical Properties and
Penetration of Human Skin. R. J. Feldmann,
M.D. and H. I. Maibaeh, M.D., Division of
Dermatology, University of California School
of Medicine, San Francisco, California
94122.
Skin penetration appears to be passive, mul-
tistage, and to follow physical laws; the epi-
dermis acting as a lipid layer separating two
media. Theoretically penetrant moves: 1) from
vehicle to epidermal surface, flux (F) controlled
by their partition coefficient (PC); 2) through
the epidermis, controlled by diffusivity (D), a
joint property of penetrant and epidermis; and
3) from basal layer into dermal water, con-
trolled by their PC. A slow stage will be rate
limiting, the others having slight effect. Pene-
tration of 40 compounds has been studied in
man using no vehicle. Table gives examples.
Compound F%/llr SO PCWO
Hydrocortisone .019 .094 6.86
Hydroeortisone acetate .084 .21 .012
DNCB 3.44 824 .00008
Benzoic acid 2.93 400 .082
Hippuric acid .002 .12 181
Testosterone .36 19.8 .010
Testosterone propionate .10 853 .000008
Water and sesame oil solubility (SO) have been
measured and their PC calculated (PCWO).
For PCWO > 10 there is good correlation
with SO. PCWO < 10 appears to be rate
limiting. Had vehicle been used, limit for some
compounds might have occurred in stage 1
(seen by Scheuplein using alcohols). It appears
that any stage can be rate limiting, and also
that D is related to SO. The data presented
are consistent with the above theory.
11. Accelerated Delayed Hypersensitivity—a
New Phenomenon. H. C. Maguire, M.D.,
Section of Dermatology, Hahnemann Medi-
cal College, Philadelphia, Pennsylvania
19102.
We have studied the susceptibility to ad-
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juvant of the inductive phase of delayed hyper-
sensitivity to purified protein (Jones-Mote
hypersensitivity), utilizing the "split-adjuvant"
technique (JID, 49, 460, 1967). In one typical
experiment, on Day 0 we injected 0.1 pg oval-
bumin intradermally into each of 5 sites on the
clipped flank of groups of Hartley strain guinea
pigs. On Days 1, 3, 4 or 5, different groups
received adjuvant into these sites (0.05 ml
paraffin oil containing 2.5 tg heat-killed tubercle
bacilli/site 5). All groups were challenged intra-
dermally on Day 6 with 1.0 and 0.1 pg purified
ovalbumin. On Day 7, animals receiving adju-
vant on Days 1, 3 and 4 showed strong reactions,
Day 5 guinea pigs had weak reactions, whereas
guinea pigs without adjuvant gave slight reac-
tions and toxicity controls were negative.
This phenomenon has been repeated and am-
plified with unrelated antigens and in other
strains of guinea pigs. Our findings imply that
the late stage of the inductive phase of delayed
hypersensitivity is uniquely responsive to ad-
juvant and that the events resulting in intense
delayed hypersensitivity to purified protein in
the guinea pig can be compressed into a much
shorter time than previously realized.
12. Studies of Allergic Photosensitivity to Hexa-
chorophene (HEX) and Trichlorcarbanilide
(TCC), L. C. Harber, M.D., S. Targovnik,
M.D. and R. L. Eaer, M.D., Department
of Dermatology, New York University
Medical Center, New York City, New York.
Allergic contact photosensitivity has previ-
ously been induced in guinea pigs with tetra-
chlorosalicylanilide (TCSA) and tribromosali-
cylanilide (TBS). This study reports the
photosensitizing potential of HEX and TCC.
The nuchal area of albino guinea pigs was ex-
posed 3 times to either HEX or TCC fol-
lowed by irradiation (10 ergs/cm2 < 320 nm &
10 ergs/cm2 > 320 nm). Photosensitivity
was elicited 3 weeks later by exposing the lum-
bar area for the first time to either HEX or
T!CC in a 0.1—1.0% concentration followed by
nonerythrogenic irradiation (108 ergs/cm' >
320 nm).
Positive photoreaetions were elicited with
HEX in 6 of 24 animals. One animal was con-
tact but not photocontact sensitive to HEX.
No reactions occurred in 23 control animals
tested in a similar manner with no previous
exposure to HEX and light. The positive photo-
reactions were compared to another group of
animals that had been photosensitized to TCSA
or TBS. The magnitude of response was found
to be of a lesser degree with HEX (1k) as com-
pared to TBS or TCSA (2 & 3k). Photocross-
reactions were noted in 1 of S TCSA sensitive
animals challenged with HEX.
TCC did not induce photosensitivity in the
15 animals studied. No cross-reactions to TCC,
with or without light, were noted in animals
photosensitive to TCSA, TBS or HEX.
Studies in 54 patients with photosensitivity
to one or more of the halogenated salicylanilides
revealed no TCC or HEX photosensitivity.
However, contact sensitivity to HEX was noted
inS.
13. Coecidioidin-Induced Lymphocyte Trans-
formation. N. E. Levan, M.D., C. S.
Korn, M.D., E. 0. McNall, Ph.D. and L.
Pineda, B.S., University of Southern Cali-
fornia School of Medicine (Dermatology),
Los Angeles, California 90033.
In granulomatous infections specific immuno-
logic protection is chiefly afforded by delayed
type hypersensitivity, mediated by the small
lymphocyte, and not by circulating antibodies,
produced by plasma cells. Current clinical in
vitro tests measure only the latter; the in vitro
lymphocyte transformation test (L.T.) assays
the former. We have applied this test to coccid-
ioidomycosis.
Peripheral lymphocytes from patients in
various stages of coccidioidomycosis were cul-
tured in autologous-serum-enrichcd tissue cul-
ture medium 199 (Hyland). 2 to 4 ml aliquots
containing 1 to 2 million cells/ml were incuba-
ted with coccidioidin antigen, in dilutions of 1 x
10 and 1 x 105/ml, or with phytohemagglu-
tinin, 0.025 mg/mI. Cultures were harvested at
periods between 4 and 10 days.
Transformation to blast forms occurred in
8.5 to 18% of cultured lymphocytes from
coccidioidal patients, and in 0 to 2.5% of non-
infected patients. These data indicate the
specific nature of L.T. in coccidioidomycosis and
its applicability to studies of this disease.
14. Delayed Skin Reactivity to Penicillin. M. J.
Fellner, M.D., M. A. Kalman, M.D. and
H. L. Baer, M.D., Department of Dermatol-
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ogy, New York University, New York
10016.
The carrier proteins in delayed allergy to peni-
cillin were studied in 7 patients with varied clin-
ical forms of delayed hypersensitivity (DII) to
penicillin (P). Forty-eight hour skin tests were
done with 0.1 M P or lesser concentrations,
6 x 10 M penieilloyl-polylysine, P plus human
gamma globulin (IIGG), IIGG alone and P plus
serum albumin. Hemagglutination assays for
IgG and 1gM penieilloyl-speeifie antibodies and
biopsies of test sites were also done. IIGG pro-
duced significant enhancement of 48 hour skin
tests with P, while serum albumin did not. Forty-
eight hour skin tests were done in 10 other sub-
jects with 1st strength protein derivative (PPD)
and with PPD plus IIGG. HGG produced either
no effect or an inhibition of the PPD tests.
These results are interpreted to indicate that
IIGG is one of the major carrier proteins in
DII to P, a hapten, but had no enhancing effect
or even had an inhibiting effect on DII to PPD,
a complete antigen.
Saturday, 2:00 P.M.
Cholfonte-Hoddon Hall Hotel
Dr. Peter Poehi, Boston,
Massachusetts, presiding
1. Racial Differences in Melanogenesis Before
and After UV Stimulation. An EM Study.
G. Szabo, Ph.D., A. Gerald, T. B. Fitz-
patrick, M.D., Ph.D. and M. A. Pathak,
Ph.D., Department of Dermatology, Mas-
sachusetts General IIospital, Boston, Mas-
sachusetts 02114.
Ten individuals representing five major racial
groups, American Indian, Caucasians, Japanese,
Chinese and Negro, were irradiated with the
same dosage of ultra\riolet (30.06 x 10 ergs/
em2). Biopsies were taken before radiation and
at fifth and tenth days of postradiation. B. M.
observations have shown that, for example, in
the unirradiated Negro melanoeytes there are
no early melanosomes, but there are a number
of melanized melanosomes present. The kerato-
eytes also contain melanized melanosomes. In a
fair-skinned Caucasian, on the other hand, the
melanocytes are relatively empty as they con-
tain a few, if any, early and late melano-
somes before radiation, but the keratoeytes may
contain some melanized melanosomes. After
radiation the number of melanosomes increases
in all races, indicating an increase in the rate of
formation and transfer of melanosomes. In the
Negro melanoeytes, however, there are still
very few, if any, early melanosomes as almost
all melanosomes are largely melanized by the
fifth day. Regarding the distribution of early
melanosomes in various races, their number in
melanoeytes increases with a decrease in visible
skin coloration. Keratocytes in all races contain
mostly melanized melanosomes. It is concluded
that human races differ in the rate of melani-
zation of early melanosomes and in the overall
number of melanosomes.
2. ]\'Ielanoeytes of the Albino Guinea Pig:
Identification of Nueleopetal Variants In
Vitro. S. N. Klaus, M.D., Section of Derma-
tology, Yale University School of Medicine,
New IIaven, Connecticut 06510.
Genetically determined differences in melano-
cyte morphology have been described in histo-
logic preparations of mouse tissue by Markert
and Silvers. They called melanoeytes with
long, relatively thick dendritie processes
"nueleofugal variants," and those with fewer
and finer dendrites "nueleopetal variants." In
the present study similar structural types
have been identified among cultured melano-
eytes derived from black and albino (IIartley
strain) guinea pigs. The lengths, areas, and
dendrite characteristics of 360 pigment cells
were analyzed. Melanoeytes from black animals
were heavily pigmented and nueleofugal in
type; melanocytes from albino animals were
mainly nonpigmented, smaller and nueleopetal.
2% of the melanoeytes in the albino cultures
were slightly pigmented and nueleofugal in
form. The characteristic shapes of the pigmented
and nonpigmented melanoeytes were not altered
when cultures from black and albino animals
were mixed. These results suggest (1) that the
IIartley strain albino is a genetic mosaic for
skin pigmentation, (2) that a link exists be-
tween the genetic loei controlling tyrosinase
activity and melanoeyte morphology, and (3)
that factors related to epidermal environment
do not effect significantly melanoeyte shape in
vitro.
3. Epidermal Iron Pigments in Red Animals.
P. Fleseh, M.D., Ph.D., Department of
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Dermatology School of Medicine, Univer-
sity of Pennsylvania, Philadelphia, Pennsyl-
vania 19104.
Our recent work points to an iron-centered
pigmentary system in many red species. Iron
pigments, similar to those we previously iso-
lated from red human hair and chicken feathers,
have been obtained from the hair of red mongrel
dogs and New Zealand red rabbits. The pigments
in their "siderin", i.e. indicator-like forms, are
extracted with boiling 0.1 N HCI. The com-
pact human and canine hair require 1—2 hours'
extraction; the looser feathers and rabbit fur
yield large amounts of red pigment within 10
minutes. From the latter the pigment also may
be obtained with 0.01 N NaOH or 0.1 N HCI
at 40°C as the orange "protopigments". The
siderins percipitate at pH 7 and are split by
KSCN. When passed through Sephadex G-25
with 0.1 N NaOH, the red colored fraction
again separates into a larger brown protein and
a non-protein orange ironchromophore, suggest-
ing the general structure: (Chromophore-Fe").
Protein. The highly colored chromophorc has an
I.P. of 4.3, contains sulfur and binds its iron
(1.4—1.7%) most firmly; the protein comprising
about 98% of the siderin molecule, can be de-
tached fairly easily. Former theories, implying
the participation of tyrosinase in the synthesis
of these red pigments, will be reviewed criti-
cally. Discovery of epidermal iron pigmentation
in red species inevitably has implication for
anthropology, genetics and biochemistry.
4. Lysosomes and Ultraviolet Radiation Dam-
age in Skin. B. F. Johnson, M.D., and
F. Daniels Jr., M.D., Division of Derma-
tology, Cornell University Medical College,
New York, New York 10021.
Although nucleic acid is thought to be the
primary target for ultraviolet radiation (UVR)
damage to biological systems, lipid peroxides
are formed in irradiated lipoprotein membranes
and may result in disruption of these mem-
branes. Lysosomes arc disrupted in vitro by
UVR, and the decrease in acid phosphatase
(AP) activity in irradiated mouse skin may
reflect a similar action in vivo. We report such
an action in human skin. Biopsies were taken
from skin exposed to 1OMED of radiation
from a medium pressure mercury arc at 1, 4, 6
and 8 hours and from control skin. Fresh frozen
sections were assayed for AP and for succinate
dehydrogenase (SD). No change in SD was
observed. Changes in AU activity, an apparent
increase in total activity early, loss of definition
in staining and then reduction and displacement
of activity followed by some recovery, suggest
a progressive increase of permeability and then
disruption of the lysosomal membranes in epi-
dermal cells followed by recovery or formation
of new lysosomes in some of these cells. Activa-
tion of hydrolytic enzymes in this manner may
account for the autolytic appearance of the
typical "sunburn cells" and for the apparently
non-specific inhibition of synthesis in the epi-
dermis.
5. Acid Phosphatase Activity in the Melano-
some Complex. Y. Hun, M.D., K. Toda;
M. A. Pathak, Ph.D., and T. B. Fitzpatrick,
M.D., Ph.D., Department of Dermatology,
Harvard Medical School, Massachusetts
General Hospital, Boston, Massachusetts
02114.
Observations in electron microscopy show
phagocytosing melanophages aggregate melan-
osomes in special organelles characterized by
the presence of acid phosphatase and whose
ultrastrncture resemble lysosomes. Here we
report: 1) the presence of a "melanosome
complex" associated with acid phosphatase ac-
tivity in epidermal keratinocytes; 2) UV radia-
tion induces larger complexes with more mela-
nosomes. "Melanosome complex", each an
aggregation of one or more melanosomes, sur-
rounded by a membrane, and occurring in the
keratinocytes, were studied by electron mi-
croscopy in biopsies of Caucasians, Orientals
and Negroes. Modified Gomori's technique
was used for the demonstration of acid phospha-
tase activity. Melanosome complexes from un-
exposed sites usually have 1 to 3 melanosomes,
and some small, about iooA diameter, less
dense, particles. Caucasian subjects biopsied
24 hrs after a 60 mm sun exposure, showed an
increase in the size and the quantity of the
melanosome complexes. Both in the irradiated
and unirradiated biopsies, the melanosome com-
plexes are more in the basal and suprabasal
cells than in the upper cells. Acid phosphatase
activity was associated with the melanosomal
complexes. Since melanosome is an entity ex-
trinsic to the keratinocyte, these observations
may have significance in regard to the fate of
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melanosomes after discharge from the melano-
cytes.
6. Connective Tissue Changes in Rat Skin
Induced by Ultraviolet Light: A Histologic
and Histoehemieal Study. K. Nakamura,
M.D. and W. C. Johnson, M.D., The Skin
and Cancer Hospital, Departments of Der-
matology and Pathology, Temple University
School of Medicine, Philadelphia, Pennsyl-
vania 19104.
Although experimental production of elastosis
in animals using artificial ultraviolet light
(UVL) has only rarely been reported, it is gen-
erally believed that sunlight causes dermal
(senile) elastosis in humans. This study was
designed to evaluate connective tissue changes
induced by UVL in rat skin. Thirty female
albino rats were exposed to UVL, after clipping
hair, twice a week for 27 weeks. Biopises were
taken every two weeks for a total period of 46
weeks. A marked increase in hyaluronic acid
(HA) appeared in the superficial corium after
three weeks and diminished after exposure to
UVL was stopped. Alkaline phosphatase (AP)
studies showed changes of dilatation and in-
creased tortuosity of blood vessels in the super-
ficial corium; the appearance of AP positive
fibrocytic cells about the vessels; and a col-
lection of diffuse AP activity in the stroma in
the dermal papillae and superficial corium. As
edema and cellular infiltration in the superficial
corium became marked, elastic fibers in this
area disappeared and remained virtually absent
while exposure to light was continued. New
elastic tissue fibers appeared after UVL was
stopped and gradually increased to abnormal
quantities simulating dermal elastosis in hu-
mans.
7. Effect of Testosterone on X-Ray Induced
Cutaneous Neoplasms in the Female Rat.
H. S. Zackheim, M.D., Stanford University
School of Medicine, Palo Alto, California
94304.
This study reports the effect of systemic
testosterone on the induction of cutaneous
neoplasms by X-ray in the intact female
Sprague-Dawley rat. 36 rats divided into 3
groups of 12, received combined X-ray and
testosterone as follows: 1) Single doses of 4280 r
or 5350 r at 30 kv and one 75 mg testosterone
pellet subcut. q 3 months; 2) 300 r at 15 kv
weekly totaling 7,800 r and testosterone in oil,
1 mg/100 gm body weight, i.m., weekly; 3)
500 r at 30 kv weekly totaling 12,500 r or
20,000 r plus aq. testosterone 2.5 mg., 3 X/
week, i.m. An equal number of controls received
the same radiation, but were injected with the
vehicles without testosterone. Results: com-
bining all treatment schedules, at 15 months the
cumulative number of testosterone treated rats
having tumors was 14, with a total of 1 tumors
(7 fibrosarcomas, 7 squamous cell ca's, and 1
basal cell ca). For the corresponding period
only 3 control rats had tumors (2 squamous
cell ca's, 1 fibrosarcoma). Conclusion: systemic
testosterone appears to stimulate the develop-
ment of X-ray induced cutaneous neoplasms
in the female rat.
Dr. Robert Kellum, Portland, Oregon, presiding
8. Photochemical Reactions of Skin Choles-
terol. E. W. Rauschkolb, M.D., G. L. Farrell,
M.D. and J. M. Knox, M.D. The Veterans
Administration Hospital and the Depart-
ments of Dermatology and Biochemistry,
Baylor University College of Medicine, and
the Texas Research Institute for Mental
Sciences, Houston, Texas 77031.
In earlier work from this laboratory, it was
demonstrated that sunlight and ultraviolet
light induce significant reduction in the freely
extractable cholesterol of skin as a result of a
photodynamic reaction occurring in situ. In
the present study, human skin, epidermis and
dermis, was placed in Ringer's solution con-
taining 10 tc cholesterol 4-C-14 for 18 hrs at
3°C. Contiguous specimens served as control
or irradiated samples. The tissue was rinsed to
remove surface contamination; exhaustive or-
ganic extraction before and after KOH hy-
drolysis revealed that the labelled cholesterol
diffused into the skin and mixed with cho-
lesterol pools. The results of several experi-
ments indicated that upon irradiation there was
1) 30—50% drop in the C-14 cholesterol in the
freely extractable pool, 2) no significant change
in the KOH hydrolyzable pool, 3) a sharp in-
crease in radioactivity in the non-hydrolyzable
aqueous fraction. It is concluded that the re-
duction of freely extractable skin cholesterol by
irradiation represents transposition of fret'
sterol to a form associated with a KOH non-
hydrolyzable water soluble moiety.
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9. The Sterols of Human and Rat Skin. R. D.
Griesemer, M.D. and R. W. Thomas, De-
partment of Dermatology of the Harvard
Medical School at the Massachusetts Gen-
eral Hospital, Boston, Massachusetts 02114.
In the literature differences in distribution
of squalene and sterols in human and rat skin
have been observed. In this report a compari-
son was made of the assay values for in vitro
conversion of acetate-i-C'4 to squalene and
sterols in human and rat skin (mtmoles per
Gm wet tissue per hr). Data were also obtained
by gas chromatographie identification of free
sterols on 3% QF-1 stationary phase and radio-
activity measurement of collected peaks. These
results yielded further evidence that squalcne
synthesis is prominent in sebaccous glands in
human skin and in rat preputial glands, but
not in rat skin. In human skin, cholesterol, bnt
none of its precursors, was identified; synthe-
sis of cholesterol was active but less than that
of squalene. In the rat, skin and preputial
glands synthesized 7-cholestenol and choles-
terol in a ratio of 1:2, but liver and adipose
tissue contained no ai-cholestenol, only cho-
lesterol. Thus pathways of sterol metabolism
vary in different species and tissues, and
apparently function somewhat independently
in a given tissue, such as skin.
10. The Utilization of Circulating Lipids for
Cutaneous Lipid Formation. V. R. Wheat-
ley, Ph.D. and L. Hodgins, B.S., Department
of Dermatology, New York University
Schools of Medicine, New York, New York
10016.
The skin is active in forming lipids, yet re-
cent work indicates that half the energy for
cutaneous metabolism is derived by oxidation
of lipids. Thus a balance sheet suggests that skin
is 'burning np' lipids many times foster than
it can synthesize them. Such lipid must come
from the circulation. Previous attempts to
demonstrate incorporation of circulating lipids
into sites of cutaneous lipogenesis gave sug-
gestive but equivocal results. Using an auto-
radiographic technique, in which movement of
labelled material during processing is mini-
mized, specific location of incorporated lipid
has now been possible. Palmitic acid-3H, trio-
lein-'H, cholesterol-8H & cholesteryl olcate-3H
(0.25—1.0 mc/ml serum) were injected into
tail-veins of mice. The animals were sacrificed
12—48 hr later, cryostat sections of skin cut and
exposed to autoradiography. Specific localiza-
tion of the cholesterol & ester was observed in
the epidermis, while the palmitic acid and
triolcin were more generally localized in all
cells. Chemical examination of the skin lipids
confirmed the identity of the incorporated
radioactivity. Examination of the surface lipids
showed that in 24 hr 0.01—0.1% of injected lipid
is excreted through the skin.
11. Decrease in Skin Surface Free Fatty Acids
with Topical Tetracycline. S. J. Kraus,
M.D., Department of Dermatology, Case
Western Reserve University, Cleveland,
Ohio 44106.
In order to further evaluate the effect of
tetracycline on endogenous skin surface
lipids, 2% tetracycline in N, N-Dimethylacet-
amide (DMA) was applied daily to the face of
9 adult males. 5 controls who received no ther-
apy were also followed. Skin surface free fatty
acid (ifa) and total surface lipid production
rates were measured before and throughout the
study. All subjects applying tetracycline in
DMA showed a fall in ifa production with de-
creases ranging from 20% to 76% (mean 33%).
These results were statistically significant (p <
.01). No significant change in total surface
lipids was observed in tetracycline group. No
significant changes in surface ifa or total lipid
production rates were observed in the control
group.
12. Dermatoglyphics in Psoriasis. C. Gibbs,
M.D. and D. Warburton, Ph.D., New York
University and St. Luke's Hospital Center,
New York 10025.
Dermatoglyphic features arc genetically de-
termined. It is therefore possible that they
vary in different genodermatoses. A statistical
comparison of digital and palmar dermato-
glyphic features was made on 135 individuals
with psoriasis and 124 without as controls. The
frequency of whorls was found to be greater than
normal on all fingertips of individuals with
psoriasis. The increase was found to be sta-
tistically significant in all fingers except for
the right second. On palms, where dermato-
glyphics may form patterns or be patternlcss,
the frequency of patterns on the hypothenar
eminences and in interdigital areas was found
to be the same in psoriatics and in controls.
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In the matter of position of axial triradii and
simian creases, again no differences were de-
tected. It is suggested that one or more genes
determining the occurrence of psoriasis also
determines the frequency of digital dermato-
glyphic patterns.
13. Adrenergie Sweat Secretion and Sodium
Concentration. K. Ikai, M.D., Department
of Physiology, Nagoya City, University
Medical School, Nagoya, Japan.
The role of adrenergic mechanism of secre-
tion in eccrine sweat glands has not been clari-
fied. A comparative study of the palmar sweat
glands in monkey and man reveals that both
are quite similar in histology, characteristics
of the sweat produced (hypotonic) and phar-
macological responsiveness.
Palmar sweat sodium concentration in mon-
key (10—30 mEq/1) caused by the systemic
administration of pilocarpine is lowered (50—
130%) by the adrenergic blocking agent (di-
benzyline).
In man, (1) Body sweat produced by simul-
taneous iontophorcsis of pilocarpine and ad-
renaline contains twice the amount of sodium
over that produced by pilocarpinc alone; (2)
Emotionally-induced human palmar sweat con-
tains more sodium (40—70 mEq/1) than does
heat-induced sweat of the body proper (20—40
mEq/1). Body sweat produced by "exercise"
contains twice as much sodium as does that
produced by "heat" alone.
Therefore, it is suggested that sweat induced
by an adrenergic mechanism of secretion is
characterized by increased concentrations of
sodium. It is postulated that "exercise" sweat-
ing is differentiated from simple thermal sweat-
ing by an increase in sodium concentration
based on an adrcnergic mechanism of secretion.
14. Gel Filtration Analysis of Kinins Recovered
by Dermal Perfusion. B. Michcl, M.D.,
0. J. Gleich, and R. K. Winkelmann, M.D.,
Ph.D., Mayo Clinic and Mayo Foundation,
Rochester, Minnesota.
Vasoactive substances, recovered by der-
mal perfusion, from wheals in cold urticaria,
allergic skin reactions, familial angioneurotic
edema, and areas injected with histamine or
from ultraviolet-induced erythema were ana-
lyzed by gel filtration on Sephadex 0-25 columns
calibrated with synthetic bradykinin and lysyl-
bradykinin and other marker substances of
known molecular weights. Perfusates were col-
lected in 95% alcohol, lyophilized, dissolved in
0.1 M NaCl, and fractionated on columns equili-
brated with 0.1 M NaC1. Eluates were tested
by the rat nterus method. In 9 of 10 runs,
biologic activity was noted in a peak with an
elution volume identical or very close to that
of bradykinin. In UV-indueed crythema, two
peaks of biologic activity appeared; elution
volume of one was close to that of lysylbrady-
kinin and of the other, close to bradykinin. In
three patients a third peak of biologic activity
was eluted shortly after the void volume, sug-
gesting a substance of higher molecular weight.
Thus, a major portion of the vasoactive ma-
terial recovered by dermal perfusion seems to
be identical with or very similar to bradykinin.
However, other substances with larger molecu-
lar weights capable of contracting the rat
uterus are also present; one seems to be sim-
ilar to lysylbradykinin, and another, of greater
molecular weight (approximately 1,400 to
3,500), remains to be identified.
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